Objective Because of an increasing number of case reports of copper deficiency associated with long-term tube feeding nutrition in Japan, we identified patients with copper deficiency associated with long-term tube feeding and described the prevalence, clinical data and cocoa treatment for these patients. 
Introduction
Copper deficiency is relatively rare because of ubiquitous distribution of copper and its low daily requirements (1) . In 1972, Karpel and Peden reported the first case of anemia and neutropenia due to copper deficiency in patients receiving total parenteral nutrition (2) . In addition, recent sporadic case reports showed that patients receiving tube feeding as enteral nutrition can develop copper deficiency. The first such case was reported by Tamura et al in 1994 (3) and subsequent case reports followed thereafter exclusively from Japan (3) (4) (5) . Tamura et al suggested that the possible cause of these cases was the use of commercial formulations for tube feeding in Japan since they contained a low content of this essential trace element (3) . We also reported a single case from our hospital (6) . Since commercially available cocoa powder is rich in copper and is easily mixed into feeding formula, we and others previously suggested using cocoa supplementation for tube feeding formula to improve anemia and leukopenia in these patients (6, 7) .
However, there are no studies to investigate the epidemiology and clinical characteristics of copper deficiency related to tube feeding in Japan. In addition, the available case 
Patients and Methods
We performed a single center, retrospective study during a six-year period (January 1998 -December 2003 to identify adult patients (20-year- ) b e f o r e a n d a ft e r c o c o a s u p p l e me n t a t i o n a t f o l l o w-u p 2 -3 mo n t h s l a t e r .
T (14) . In addition, copper deficiency can cause myelopathy (9) , and inflammatory lung disease by neutrophil-endothelial interactions (15) ; it also may impair cardiovascular health (16, 17) . Since most patients in our study were bedridden for long term duration with severe difficulty in communication and mobilization, they could not present symptoms and signs of clinical myelopathy associated with copper deficiency; we did not perform magnetic resonance imaging and somatosensory evoked potential analysis to identify occult myelopathy (9) . Thus, myelopathy may have occurred in our study patients.
Discussion
There is a slight variation in the daily nutritional requirements for copper intake among governments. The recommended daily allowance of copper by the US National Academy of Sciences is 900 μg per day for adult men and women (18) . Japanese government recommends a dietary allowance of 700 μg per day in women and 800 μg per day in men aged 18 years old and older (13) .
Although it is unclear why gender distribution of our patients showed more women than men (12 versus 1) (19) (20) (21) (22) (23) , those with short bowel syndrome (24, 25) , and those with partial gastrectomy (12, 26, 27) . In addition, sporadic case reports also suggested that inadequate diet alone or genetic disorders affecting proteins of copper metabolism could cause copper deficiency (28) (29) (30) , including Menkes disease and occipital horn syndrome (10) 
